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OBJECTIVE. To investigate a large outbreak of scabies in an intensive care unit of a university hospital and an affiliated rehabilitation 
center, and to establish effective control measures to prevent further transmission. 
DESIGN. Outbreak investigation. 
SETTING. The intensive care unit of a 750-bed university hospital and an affiliated 92-bed rehabilitation center. 
METHODS. All exposed individuals were screened by a senior staff dermatologist. Scabies was diagnosed on the basis of (1) identification 
of mites by skin scraping, (2) identification of mites by dermoscopy, or (3) clinical examination of patients without history of prior 
treatment for typical burrows. During a follow-up period of 6 months, the attack rate was calculated as the number of symptomatic 
individuals divided by the total number of exposed individuals. 
INTERVENTIONS. All exposed healthcare workers (HCWs) and their household members underwent preemptive treatment. Initially, the 
most effective registered drug in Switzerland (ie, topical lindane) was prescribed, but this prescribption was switched to topical permethrin 
or systemic ivermectin as a result of the progression of the outbreak. Individuals with any signs or symptoms of scabies underwent 
dermatological examination. 
RESULTS. Within 7 months, 19 cases of scabies were diagnosed, 6 in children with a mean age of 3.1 years after exposure to the index 
patient with HIV and crusted scabies. A total of 1,640 exposed individuals underwent preemptive treatment. The highest attack rate of 
26%-32% was observed among HCWs involved in the care of the index patient. A too-restricted definition of individuals at risk, non-
compliance with treatment, and the limited effectiveness of lindane likely led to treatment failure, relapse, and reinfestation within families. 
CONCLUSIONS. Crusted scabies resulted in high attack rates among HCWs and household contacts. Timely institution of hygienic 
precautions with close monitoring and widespread, simultaneous scabicide treatment of all exposed individuals are essential for control of 
an outbreak. 
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Scabies is a parasitic infection of the skin that is caused by wars and are related primarily to poverty and overcrowded 
the mite Sarcoptes scabiei var. hominis. Female mites burrow living conditions.3 In industrialized countries, scabies occurs 
into the skin and lay up to 3 eggs per day in the epidermis. sporadically either in individuals or in outbreaks in healthcare 
Clinical symptoms like skin rash and itching result from a institutions, such as long-term care facilities4,5 or acute care 
delayed (2-6 weeks) host immune response to the mite.1 hospitals.6"13 For the majority of outbreaks, the index patient 
During the later stages in the course of the disease, scabies is an individual with crusted scabies, a severe and highly 
is diagnosed on the basis of clinical examination, dermoscopy, contagious form of scabies typically affecting elderly, debili-
or skin scraping, but there is no reliable diagnostic test avail- tated, neurologically impaired, or immunocompromised pa-
able for identifying the early stages of scabies. Person-to- tients. Although caused by the same mite, crusted scabies 
person transmission occurs mainly by direct skin contact.2 differs from ordinary scabies in the number of mites present 
Scabies occurs worldwide and is endemic in tropical and on the infected person (1,000-1,000,000 mites vs 10-15 
subtropical areas, where it is a major cause of secondary mites).1,3 
bacterial infection. Large epidemics of crusted scabies (also There are several American and European guidelines for the 
known as Norwegian scabies) appear to coincide with major treatment of individual cases of scabies.14,15 However, detailed 
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guidelines for the management of an epidemic of scabies in a 
hospital setting are scarce.14 In a large outbreak affecting 977 
individuals, Obasanjo et al.10 found that the transmission of 
scabies among patients and healthcare workers (HCWs) was 
extensive, and they reported that the isolation recommenda-
tions from the Centers for Disease Control and Prevention 
were inadequate for patients who exhibited a more advanced 
stage of the disease. 
We report a large outbreak of scabies involving 1,659 in-
dividuals and 2 acute care facilities with interdisciplinary ac-
tivities in Switzerland, where scabies is not endemic. The 
outbreak lasted for several months and was controlled only 
after the implementation of strict infection control measures 
that went beyond the Centers for Disease Control and Pre-
vention guidelines; these measures included prescription of 
multiple courses of drug treatment. 
M E T H O D S 
Setting 
In June 2007, several HCWs were exposed to a patient with 
unrecognized crusted scabies (ie, the index patient) who was 
treated in the intensive care unit (ICU) of the university 
hospital and then transferred to an affiliated rehabilitation 
center. The HCWs developed pruritus and rash after several 
weeks of contact with the index patient, triggering an out-
break investigation by the Department of Infectious Diseases 
and Hospital Epidemiology. The University Hospital Basel is 
a primary and tertiary care hospital with 750 beds, 3 ICUs, 
and approximately 27,000 admissions per year. The medical 
ICU that was involved in this outbreak has 19 beds. The 
rehabilitation center is an affiliated hospital with 92 beds and 
1 ICU for patients with complex disabilities and/or spinal 
cord and brain injuries. 
Epidemiological Investigation 
Case identification. All HCWs who were exposed to the in-
dex patient and all patients who had either been exposed on 
the same ward or were cared for by the same HCWs as the 
index patient were identified by reviews of the lists of em-
ployees and patients and of the medical charts of both the 
ICU and the rehabilitation center. 
Case definition. Confirmed scabies was defined as scabies 
diagnosed (exclusively by 3 senior staff members of the der-
matology unit) on the basis of the identification of mites by 
skin scraping or dermoscopy or by clinical examination of 
patients without a prior history of scabies treatment for the 
presence of symptoms (eg, burrow-like lesions). 
Questionnaire and attack rate. A standardized, electron-
ically readable questionnaire was administered to all exposed 
HCWs while the outbreak was ongoing. This questionnaire 
was distributed to each HCW per treatment episode (ie, in 
the summer and autumn months). The attack rate for HCWs 
was calculated by dividing the number of symptomatic HCWs 
(ie, those with pruritus and/or skin rash) by the number of 
all exposed HCWs. Direct contact with the index patient was 
defined as involvement in diagnostic procedures or care of 
the index patient. 
Treatment and preemptive treatment of scabies. Initially, 
topical lindane, the most effective registered drug for treat-
ment of scabies in Switzerland, was selected as the primary 
drug for treatment on days 1-3 and days 8-10 of the outbreak. 
Lindane treatment failed to stop the progression of the out-
break; therefore, first-line treatment was switched to topical 
permethrin 5% on days 1 and 8 and oral ivermectin (200 jug/ 
kg) on day 1 and 14, because both are considered the most 
potent, currendy available drugs for the treatment of scabies, 
although they are not registered in Switzerland for the treat-
ment of scabies (off-label use). 
Data Analysis 
Data from the case-report form were scanned, electronically 
read, transferred to a spreadsheet program (Excel; Microsoft), 
and imported into SPSS, version 14.0.1 (SPSS), for statistical 
analysis. Categorical data were compared by use of the x2 
test. 
RESULTS 
Epidemiological Investigation 
In April 2007, a patient with AIDS was admitted to the med-
ical ICU at the university hospital for severe sepsis and pneu-
monia. Shortly after admission, a pruritic skin rash developed. 
A skin scraping, which was performed by the consultant for 
dermatology, failed to identify mites at this time, and rash 
was interpreted as a delayed hypersensitivity reaction to an-
tibiotic treatment. After a 7-week stay in the ICU with stan-
dard precautions, the patient was transferred to an affiliated 
rehabilitation center on June 7, 2007. On June 13, a der-
matologist was consulted for persistent pruritic skin rash, and 
crusted scabies was diagnosed. Contact isolation was initiated 
immediately, and the patient was treated with topical lindane 
and oral ivermectin on days 1, 8, and 15. Scabies was sub-
sequently diagnosed in 19 individuals, 12 at the university 
hospital and 7 at the rehabilitation center. 
After diagnosis of crusted scabies in the index patient, sev-
eral HCWs who worked in the ICU reported that they had 
developed pruritus. Scabies was diagnosed in 2 of the HCWs 
(a nurse and a physiotherapist) and in 2 household members 
of HCWs (a child and a spouse) (Figure). These HCWs whose 
household members received a diagnosis of scabies did not 
show any signs of scabies during their dermatological ex-
amination. In mid-August, 2007 (ie, 8 weeks after the first 
case of scabies was reported), scabies was diagnosed in 2 more 
nurses and a child. One nurse and the child of a HCW did 
not follow the recommendation of hospital epidemiology to 
undergo preemptive treatment with a scabicide in June 2007. 
In November 2007, after 2 months without any new cases 
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FIGURE. Number of confirmed cases of scabies and number of individuals treated with a scabicide (preemptively or for confirmed 
scabies) during a large outbreak of scabies in 2007 involving 1,659 individuals and 2 acute care facilities with interdisciplinary activities in 
Switzerland. The arrows indicate the implementation of an infection control intervention (ie, preemptive treatment or infection control 
measures); the size of the arrow represents the magnitude of the intervention. The asterisk indicates that scabies was detected in a household 
member living abroad (eg, in the grandfather of a child whose scabies was diagnosed in August). 
of scabies, a 5-year-old son of a nurse who was exposed to 
the index patient during the outbreak presented with scabies. 
He and his parents had been preemptively treated with lin-
dane in June. However, the parents did not treat their son's 
5 other siblings, as recommended by hospital epidemiologists. 
During a dermatological examination of the household's con-
tacts in November, scabies was also diagnosed in 1 sister and 
the mother. 
At the end of November, scabies was diagnosed in 2 other 
nurses at the university hospital. One of them did not undergo 
preemptive treatment in June. Another nurse presented with 
a relapse, despite completed treatment with permethrin. 
At the rehabilitation center, at the end of July 2007, 1 
month after scabies was diagnosed in the index patient, sca-
bies was diagnosed in a radiologist. Two weeks later, a second 
case of scabies was observed in a physiotherapist. Both of 
these HCWs had not applied scabicide treatment after ex-
posure to the index patient, as recommended by hospital 
epidemiology in June. None of the 52 patients who had been 
in contact with the radiologist or physiotherapist during the 
incubation period developed scabies. 
At the end of August, a 6-year-old son of a nurse presented 
with scabies. This nurse (ie, the son's mother) underwent a 
dermatological examination, which included dermoscopy, 
that resulted in a negative test result for scabies. The child 
had not received preemptive treatment with a scabicide in 
June after his mother's contact with the index patient, because 
he stayed with his grandparents at the time. More than 2 
months later, scabies was diagnosed in the child's grandfather. 
In September, 3 months after scabies was diagnosed in the 
index patient, scabies was diagnosed in 2 patients. One of 
them had documented exposure to the above-mentioned ra-
diologist and nurse. In late September, scabies was diagnosed 
in the child of an occupational therapy practitioner, despite 
having undergone preemptive treatment in June. The occu-
pational therapy practitioner's whole family had been 
preemptively treated with lindane in June after the occupa-
tional therapy practitioner's contact with the index patient. 
Preemptive treatment of all children staying in the same kin-
dergarten as the child and with the same nanny was initiated 
by local health authorities. 
In summary, within 7 months, 1,640 individuals were ex-
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posed and preemptively treated with a scabicide, 875 in the 
university hospital and 765 in the rehabilitation center. Nine-
teen cases of confirmed scabies were diagnosed in both 
healthcare facilities, 2 individuals had a relapse and had to 
be treated twice (Table 1). 
Of the 9 household members with a diagnosis of scabies, 
5 (56%) were small children with a mean age of 3.2 years. 
Only 1 child had been treated with lindane at the beginning 
of the epidemic in June, because he presented with a case of 
scabies that was at a later stage in the course of the disease. 
Four of the other household members had not been treated 
preemptively, as recommended, and 1 had received inade-
quate treatment (with crotamiton) at that time. There were 
2 cases of probable failure of preemptive treatment with lin-
dane (one involving an HCW and the other a 4-year-old 
child). 
Infection Control Measures 
The index patient was considered to be infested and highly 
infectious since May 1, 2007, on the basis of the finding that 
the skin scrapings of the index patient tested negative for 
scabies at the beginning of April, and highly infectious crusted 
scabies takes at least 2-3 mite generations to develop (ie, 3 -
4 weeks).1 The following targeted infection control measures 
were taken as soon as the outbreak was identified. 
Regardless of symptoms, all exposed HCWs and their 
household contacts were preemptively treated with a scabi-
cide. Asymptomatic household contacts were not treated ini-
tially at the rehabilitation center. A dermatological exami-
nation was performed for persons with pruritus and/or skin 
rash, women who were pregnant, persons with chronic skin 
disease, persons with immunosuppression, and children less 
than 3 years old. All HCWs wore protective gowns and gloves 
(contact precautions) while working, until they had com-
pleted their preemptive scabicide treatment. 
For the index patient, contact isolation was maintained 
until completion of the second treatment course. Examina-
tion by a dermatologist was performed for patients who were 
hospitalized on the same ward and, therefore, cared for by 
the same HCWs as the index patient and had been in contact 
with infected HCWs. Initially, no preemptive treatment was 
administered to asymptomatic patients. 
After the outbreak had continued for more than 3 months, 
a stricter approach was initiated in both healthcare facilities: 
all HCWs of the ICU and their household contacts, all staff 
members working temporarily on the wards involved in the 
outbreak, such as radiologists and therapists, as well as all 
patients and their families were treated preemptively with a 
scabicide on the same day. Thereafter, no further cases of 
scabies were diagnosed during a follow-up period of 6 
months. Discharged patients who had been treated in these 
2 healthcare facilities during the previous 8 weeks were in-
TABLE l. Data on Confirmed Cases of Scabies at 2 Acute Care Facilities in Switzerland in 2007 
Healthcare facility, 
individual infected 
University hospital 
Household member 
Household member 
HCW nurse 
Physiotherapist 
Household member 
HCW nurse8 
HCW nurse 
Household member 
Household member 
Household member 
HCW nurse 
HCW nurse 
Rehabilitation center 
Staff member of radiology 
department 
HCW physiotherapist 
Household memberb 
Patient 
Patient 
Household member 
Household member 
Age, 
years 
46 
2 
31 
44 
0.7 
30 
53 
2 
5 
37 
50 
44 
56 
56 
6 
53 
25 
4 
Unknown 
Sex 
F 
M 
F 
M 
F 
M 
F 
F 
M 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
Date of 
diagnosis 
June 16 
June 17 
June 19 
June 22 
August 10 
August 10 
August 13 
November 28 
November 28 
November 28 
December 6 
December 6 
July 26 
August 6 
August 22 
September 4 
September 19 
September 24 
December 12 
No. of days 
after index 
patient identified 
3 
4 
6 
9 
58 
58 
61 
168 
168 
168 
176 
176 
43 
54 
70 
98 
83 
103 
Unknown 
Preemptive 
treatment 
None 
None 
None 
None 
None 
None 
Lindane 
None 
Crotamiton 
Crotamiton 
None 
None 
None 
None 
None 
None 
None 
Lindane 
None 
Treatment for 
confirmed scabies 
Lindane 
Lindane 
Lindane, permethrin 
Lindane 
Permethrin 
Permethrin 
Permethrin 
Permethrin 
Permethrin 
Permethrin, ivermectin 
Permethrin, ivermectin 
Permethrin 
Lindane 
Lindane 
Permethrin 
Ivermectin 
Ivermectin 
Permethrin 
Ivermectin 
N O T E . All preemptive treatments failed. HCW, healthcare worker; household member, household member of HCW. 
* Relapse of scabies on December 5. 
b
 Relapse of scabies on September 17. 
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formed to contact their dermatologist if they experienced 
signs or symptoms of scabies, such as pruritus or exanthema. 
Questionnaire 
Of 391 questionnaires that were distributed to the HCWs at 
the university hospital, 307 (79%) were returned. Of 307 
HCWs who participated, 92 (30%) were male, 134 (44%) 
were nurses, 85 (28%) were staff members of the radiology 
department, 46 (15%) were physicians, and 22 (7%) were 
therapists. In June 2007, during the first treatment episode, 
68 (59%) of 115 HCWs reported having been in direct contact 
with the index patient. The attack rates are shown in Table 
2. Of the 307 HCWs who responded to the questionnaire, 
287 (93%) reported having been treated for scabies (24 [82%] 
of the 287 HCWs in June and all 287 HCWs [100%] in 
December): 90 (29%) were treated with lindane, 91 (30%) 
were treated with permethrin (at a concentration of 5%), 98 
(32%) were treated with ivermectin, and 4 (1%) were treated 
with permethrin and ivermectin. There were no serious ad-
verse side effects observed. 
Of the 278 questionnaires that were distributed to the 
HCWs at the rehabilitation center, 251 (90%) were returned. 
Of 251 HCWs who participated, 60 (24%) were male, 150 
(60%) were nurses, 46 (18%) were therapists, and 22 (9%) 
were physicians. Although 32 (91%) of the 35 HCWs who 
participated had been in direct contact with the index patient 
in June, only 57 (26%) of 216 HCWs reported having been 
in direct contact with the index patient in September. The 
attack rate is shown in Table 2. All HCWs reported having 
performed treatment as recommended; of the 251 HCWs who 
participated, 54 (22%) were treated with lindane, 195 (78%) 
were treated with permethrin, and 27 (11%) were treated 
with ivermectin. 
Costs 
The total financial cost of the outbreak could not be deter-
mined. However, the direct cost for medication and der-
matological consultation was $47,280 US dollars. The staff at 
the university hospital worked more than 1,200 hours man-
aging the scabies epidemic. 
D I S C U S S I O N 
To our knowledge, this was one of the largest hospital out-
breaks of scabies reported in the literature, with 1,659 exposed 
individuals from 1 point source (an ICU patient). The highest 
attack rates (ie, 26%-32%) were observed for HCWs with 
direct contact with the index patient, with 5%-9% of the 
household members of these HCWs being infected as well. 
These attack rates are similar to those reported in the liter-
ature (ie, 34% of HCWs and 28% of household members).716 
In contrast, during outbreaks of scabies, the attack rates re-
ported in the literature were usually high (mean rate, 13%)16 
for patients in acute care settings, compared with the attack 
rate for the exposed patients reported in our study (ie, less 
than 2%). In fact, only 2 patients were identified with scabies 
during the whole outbreak. The risk of transmission may have 
been lower in our healthcare settings, because the patients in 
the ICU and the patients with severe brain injury at the 
rehabilitation center almost never have direct contact with 
each other. 
Our study demonstrates that the timely initiation of wide-
TABLE 2. Attack Rates of Scabies at 2 Acute Care Facilities in Switzerland in 2007, 
Stratified for Healthcare Facility and Type of Contact 
Healthcare facility, individuals infected 
University hospital 
HCWs 
With direct contact with index patient3 
With no direct contact with index patientb 
Household members of HCWs 
Patients 
Rehabilitation center 
HCWs 
With direct contact with index patient 
With no contact with index patient 
Household members of HCWs 
Patientsb 
Proportion (%) of 
symptomatic individuals 
32/307 (10) 
17/64 (27) 
3/41 (7) 
28/307 (9) 
0/79 (0) 
21/65 (32) 
0/109 (0) 
18/344 (5) 
2/74 (3) 
N O T E . The attack rate was calculated as the number of symptomatic individuals divided by 
the total number of exposed individuals. Symptomatic individuals are defined as those with 
pruritus and/or exanthema. HCW, healthcare worker. 
* Because the index patient was hospitalized in June, the analysis that stratified for individuals 
with and without direct contact with the index patient could only be performed for the first 
treatment episode in June 2007. 
b
 The number of contact patients was recorded only for the second treatment episode in October 
2007. 
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spread infection control measures, such as isolation precautions 
and preemptive treatment of contact persons, is essential for 
outbreak control. As a result of the high infectivity of crusted 
scabies, symptoms developed in 7% of the HCWs who probably 
had very limited contact with the index patient, and a later 
stage of scabies was diagnosed in one such HCW. Focusing on 
the preemptive treatment of high-risk HCWs, as suggested by 
Obasanjo et al.,10 may therefore not be sufficient. 
In retrospect, the number of preemptively treated individ-
uals at the rehabilitation center in June 2007 was too small, 
resulting in several additional cases of scabies in HCWs, 
household members, and patients. At the university hospital, 
treatment was not performed simultaneously for all individ-
uals, leaving the opportunity for reinfestation in the hospital 
and—probably more important—within families. Also, de-
spite the extensive campaign to inform HCWs by mail, flyers, 
and meetings about infection control measures, including 
preemptive scabicide treatment, 16% of HCWs did not par-
ticipate, resulting in scabies transmission within families. In 
addition, treatment with lindane—the only registered drug 
for treatment of scabies in Switzerland, besides crotamiton, 
but not the most effective—may have contributed to the fail-
ure to control the first wave of the outbreak. 
The key to the successful control of the outbreak was the 
simultaneous (ie, more than 80% of individual were treated 
on the same day), strict, and widespread treatment of all ex-
posed individuals with the most potent agents currently avail-
able (namely, topical permethrin 5% and oral ivermectin),1718 
even if these agents were not registered in our country for this 
indication. The rate of compliance and the effectiveness of 
treatment increased, particularly with the use of oral ivermec-
tin, as was also reported elsewhere.10 An additional component 
was limiting the number of dermatologists who screened pa-
tients and HCWs for the presence of scabies. Even board-
certified dermatologists misdiagnosed cases, and it became 
clear that early diagnosis of scabies is very difficult, if not 
impossible. 
Interestingly, 5 (56%) of the 9 household members with a 
confirmed diagnosis of scabies were small children with a 
mean age of 3.2 years. In previous epidemiological studies, 
the highest incidence of scabies in the community was found 
in children and teenagers 6-24 years of age.19,20 Children are 
highly susceptible to the acquisition of scabies because of their 
close exposure to parents and siblings and their thinner skin 
and stratum corneum. Also, because parents have concerns 
about the potential side effects of preemptively treating their 
children with these potent agent, treatment is delayed, thus 
increasing their children's risk of acquiring scabies. Initially, 
lindane, the most effective scabicide approved in Switzerland, 
was used for preemptive treatment. However, it is contra-
indicated for children less than 3 years of age, because of 
potential neurotoxicity21; this may have delayed treatment and 
decreased compliance. To our knowledge, our study is the 
first to show that the infestation of small children by S. scabiei 
is a key factor in healthcare-related outbreaks with scabies, 
thus explaining reinfestation within families. 
Our study had several limitations. First, the exact time of 
the start of symptoms for all involved individuals could not 
be determined. Second, attack rates were estimated on the 
basis of the number of symptomatic individuals rather than 
determined on the basis of the number of proven cases of 
scabies, which could have potentially led to an overestimation 
of the extent of the outbreak. However, we may also have 
underestimated the magnitude of the outbreak, because there 
was no test for early diagnosis of scabies.3 In a former study, 
64% of HCWs were reported to have symptoms or signs of 
scabies, such as pruritus or papules, and only 23% of HCWs 
had skin scrapings that indicated the presence of S. scabiei.6 
Despite these limitations, the attack rates in our study are 
comparable to those of former outbreak studies, in which 
similar case definitions, such as the presence of a pruritic skin 
rash, were used.710 Third, epidemiological data were based 
on questionnaires with the potential for bias, but the high 
response rates (ie, 78%-90% of HCWs responded) are con-
sidered to be representantive. 
In conclusion, the key factors for controlling the outbreak 
of scabies in an acute care setting were (1) the widespread 
preemptive treatment of all potentially exposed individuals; 
(2) offering the most effective treatment, either with topical 
permethrin or oral ivermectin; (3) initiating of treatment on 
the same day for most, if not all, individuals who qualified 
for treatment; and (4) paying special attention to children. 
Finally, close monitoring of infection control measures should 
continue as long as the outbreak is not under control. 
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